Characterization of the cDNA and in vitro expression of the ram seminal plasma protein RSVP14.
In previous studies we have shown that seminal plasma (SP) proteins can prevent and repair cold-shock membrane damage to ram spermatozoa. Three proteins of approximately 14, 20 and 22kDa, mainly responsible for this protective ability, were identified in ram SP. They are exclusively synthesized in the seminal vesicles and, consequently, named RSVP14, RSVP20 and RSVP22. The aim of this study is to characterize and express the RSVP14 gene to provide new insights into the mechanisms through which SP proteins are able to protect spermatozoa. Additionally, a first approach has been made to the recombinant protein production. The cDNA sequence obtained encodes a 129 amino acid chain and presents a 25-amino acid signal peptide, one potential O-linked glycosylation site and seven phosphorylation sites on tyrosine, serine and threonine residues. The sequence contains two FN-2 domains, the signature characteristic of the bovine seminal plasma (BSP) protein family and related proteins of different species. More interestingly, it was shown that RSVP14 contains four disulphide bonds and a cholesterol recognition/interaction amino acid consensus (CRAC) domain, also found in BSP and similar proteins. Analysis of the relationships between RSVP14 and other mammalian SP proteins revealed a 76-85% identity, particularly with the BSP protein family. The recombinant protein was obtained in insect cell extracts and in Escherichia coli in which RSVP14 was detected in both the pellet and the supernatant. The results obtained corroborate the role of RSVP14 in capacitation and might explain its protective effect against cold-shock injury to the membranes of ram spermatozoa. Furthermore, the biochemical and functional similarities between RSVP14 and BSP proteins suggest that it might play a similar role in sperm functionality.